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(57) ABSTRACT 

The internal clock signal generating circuit of the present 
invention includes a pulse generation circuit for receiving a 
reference clock signal which is generated in response to an 
external clock signal, and generating an internal clock 
signal. The pulse generation circuit includes a pulse genera- 
tion unit for generating a pulse signal which is activated in 
response to a rising edge of a first delay signal obtained by 
delaying the reference clock signal by a first delay time, and 
deactivated in response to a falling edge of a second delay 
signal obtained by delaying the reference clock signal by a 
second delay time which is shorter than the first delay time, 
and a driving unit for generating the internal clock signal 
which is activated in response to a falling edge of the 
reference clock signal and deactivated in response to a rising 
edge of the pulse signal. 

18 Claims, 4 Drawing Sheets 
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INTERNAL CLOCK SIGNAL GENERATING 
CIRCUIT EMPLOYING PULSE GENERATOR 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a synchronous dynamic 
random access memory (SDRAM), and more particularly, to 
a circuit for generating an internal clock signal synchronized 
with an external clock signal for use in SDRAMs. 

2. Description of the Related Art 10 
In synchronous dynamic random access memories 

(SDRAMs), control signals for data input and output are 
generated based on an external clock signal which is pro- 
vided by an external system. In particular, internal signals of 
an SDRAM are generated based on an internal clock signal 15 
which is obtained from an external clock signal provided by 
an external system. Thus, control signals for data input/ 
output operation in an SDRAM is generated based on the 
internal clock signal, which may be a pulse signal. 

Generally, an internal clock signal generating circuit has 20 
several delay units. The delay units are used to activate an 
internal clock signal for a predetermined period of time and 
then deactivate the internal clock signal. That is, the internal 
clock signal is activated in response to a leading edge of an 
external clock signal and deactivated in response to a pulse 25 
signal obtained by delaying the external clock signal for a 
predetermined period of time using the delay units. The 
width of an activation period of the internal clock signal is 
determined by the amount of time for which the delay units 
delay the internal clock signal. Also, in SDRAMs, it is 30 
desirable that the activation period of the internal clock 
signal is long enough to provide a margin between internal 
signals in an SDRAM. Thus, delay times of the delay units 
should be greater than or equal to a predetermined period of 
time. 35 

However, a conventional internal clock signal generating 
circuit has a problem in that an internal clock signal can be 
falsely or not generated when an external clock signal has an 
activation period which is shorter than required. For 
example, an internal clock signal is generated in synchro- 40 
nization with an external clock signal, that is, one cycle of 
the internal clock signal should be generated in response to 
every cycle of the external clock signal. When an external 
clock signal having an activation period which departs from 
a predetermined value, due to factors such as noise gener- 45 
ated in a system, is applied to a memory device, a corre- 
sponding internal clock cycle may not be generated before 
the, start of a next cycle of the external clock signal. As a 
result, the internal clock signal may not be generated cor- 
responding to every cycle of the external clock signal. Thus, 50 
the internal clock signal is not synchronized with the exter- 
nal clock signal. 

There is another problem in that an internal clock signal 
generated by a conventional internal clock signal generating 
circuit is not synchronized with an external clock signal 55 
when an activation period of the external clock signal 
becomes shorter than normal, a condition possibly caused by 
high-speed operation of the system. 

Therefore, it is desired that a frequency characteristic of 
an internal clock signal generating circuit is improved so 60 
that the internal clock signal generating circuit can be 
applied to a system which operates at high frequencies. 

SUMMARY OF THE INVENTION 
An object of the present invention is to provide a circuit 65 
for generating an internal clock signal synchronized with an 
external clock signal for use in a memory device. 
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To achieve the above and other objects, the present 
invention provides a circuit for generating an internal clock 
signal, including a pulse generation circuit for receiving a 
reference clock signal which is obtained from and synchro- 
nized with an external clock signal, and generating an 
internal clock signal. The pulse generation circuit includes a 
pulse generation unit for generating a pulse signal which is 
activated in response to a rising edge of a first delay signal 
obtained by delaying the reference clock signal by a first 
delay time, and deactivated in response to a falling edge of 
a second delay signal obtained by delaying the reference 
clock signal by a second delay time which is shorter than the 
first delay time, and a driving unit for generating the internal 
clock signal which is activated in response to a falling edge 
of the reference clock signal and deactivated in response to 
a rising edge of the pulse signal. The pulse generation unit 
includes a first delay unit for receiving and delaying the 
reference clock signal by the first delay time to generate the 
first delay signal, a second delay unit for receiving and 
delaying the reference clock signal by the second delay time 
to generate the second delay signal, and a logic unit receiv- 
ing the first and second delay signals from the first and 
second delay units, respectively, for performing a predeter- 
mined logic operation with respect to the first and second 
delay signals to generate the automatic pulse signal. The first 
and second delay units are configured such that the differ- 
ence between the first delay time in the first delay unit and 
the second delay time in the second delay unit is less than an 
activation period of the external clock signal. The driving 
unit also includes a pull-up unit for activating the internal 
clock signal in response to the reference clock signal and the 
automatic pulse signal, and a pull-down unit for deactivating 
the internal clock signal in response to the automatic pulse 
signal. 

The internal clock signal generating circuit with the above 
features according to the present invention can generate a 
normal internal clock signal even if it is applied to a system 
which operates at high speed. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The above and other objects and advantages of the present 

invention will become more apparent by describing in detail 

preferred embodiments thereof with reference to the 

attached drawings in which: 
FIG. 1 is a circuit diagram illustrating an internal clock 

signal generating circuit according to an embodiment of the 

present invention; 
FIG. 2 is a circuit diagram of the input buffer shown in 

FIG. 1; 

FIG. 3 is a timing diagram of signals used and generated 
in the internal clock signal generating circuit shown in FIG. 
1; 

FIG. 4 is a circuit diagram illustrating a comparative 
embodiment of the internal clock signal generating circuit in 
FIG. 1; 

FIG. 5 is a timing diagram of signals used and generated 
in the internal clock signal generating circuit shown in FIG. 
4, to which an external clock signal having a low frequency 
is input; and 

FIG. 6 is a timing diagram of signals used and generated 
in the internal clock signal generating circuit shown in FIG. 
4, to which an external clock signal having a high frequency 
is input. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

The attached drawings are for illustrating exemplary 
embodiments of the present invention, and the contents of 
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the attached drawings should be referred to in order to gain units 144 and 154 is smaller than an activation period tCH 

a sufficient understanding of the merits of the present (see FIG. 3) of the external clock signal CLK. For example, 

invention and the operation thereof and the objectives when the activation period tCH of the external clock signal 

accomplished by the operation of the present invention. CLK is about 3 ns and the first delay time tDl is kept 

Hereinafter, the present invention will be described in 5 between 2 ns and 3 ns, the second delay unit 154 is 

detail by explaining preferred embodiments of the present configured to have the second delay time lD2 of about 0.5 

invention with reference to the attached drawings. FIGS. 1 ns * Also, since^ th< \ ™ d T th ° f ? n acUvatlon P eriod of the 

through 3 illustrate a preferred embodiment of the present T^f^ * lg fj PCLK is determmed by the first delay 

invention, and FIGS. 4 through 6 illustrate a comparative ™ *> * e ^ mii * «*figM"d so that the 

embodiment to be compared with the embodiment in FIG. 1. io fot d f ay 101 15 grcatcr ^ or cc ^ al to a 

„ , mined time. 

Embodiment „_ t , 

„ f • , « • . ^ lo g lc UIUt 162 generates the automatic pulse signal 

Referring to FIG. 1, an internal clock signal generating PUL which ^ aclivated t0 a logic high level when the first 

circuit 100 according to an embodiment of the present and second delayed cbck s ^ nals DCLK1 ^ rj)CLK2 are 

mvention mcludes an input buffer 110 and a pulse generation at a L ic hi h leveL PreferablV) me logic ^ 162 

circuit 130. The input buffer 110 converts the level of an a NAND gate 164 ^ an inverter 166 

external clock signal CLK acting as a reference signal of a r™ A -- - t 1nti + u t i i • i 

_ j • . . i i ■ i . 1 " e dnving unit 170 receives the reference clock signal 

memory device into a complementary metal oxide semicon- DrT ^ t\, q ; . ^ A , . °7 

/r*\*r\c\ i i J . r RCLK from the input buffer 110 and the automatic pulse 

ductor (CMOS) level, and generates a reference clock signal • t D1 , T «„ , (1jlft . r 

tj c*\ xr i-pi r i , • 1 n^r • Ll - J L signal PUL from the pulse generation unit 140, and gener- 

RCLK. The reference clock signal RCLK is obtained by t . • #-r „ a i „ 1r Ju ■ , dot ^ ™ • ' i i i 

j i ♦ ^ i i i ■ i ^rr Tj r r j . , 20 ates me internal clock signal PCLK. The mternal clock 

delaying the external clock S1 gnal CLK for a predetermined si x ^ ^ activated £ me to , fallin ed rf the 

period of time and inverting the delayed external clock reference clock signal RCLK and deactivated in response to 

* ' a rising edge of the automatic pulse signal PUL. The driving 

Tlie pulse generation circuit 130 receives the reference unit 170 mcludcs a pull . up unh 172 and a pullKiown unit 

clock signal RCLK from the input buffer 110 and generates 25 i 78t pull-up unit 172 outputs the internal clock signal 

an internal clock signal PCLK. The pulse generation circuit PCLK of a logic ^ level in resp0 nse to the automatic 

130 includes a pulse generation unit 140 and a driving unit pulse signa i PUL me re f er ence clock signal RCLK. 

170. The pulse generation unit 140 generates an automatic Preferably, the pull-up unit 172 includes a first p-channel 

pulse signal PUL which is activated in response to the MO s (PMOS) transistor 174 which is controlled by the 

reference clock signal RCLK. Preferably, the pulse genera- 3Q automatic pulse signal PUL, and a second PMOS transistor 

tion unit 140 includes first and second delay units 144 and 176 which fe controlled by the reference clock signal RCLK. 

154 and a logic circuit unit 162. The pulse generation unit The pull-down unit 178 pulls down the internal clock signal 

140 may further include an inverting unit 142. PCL K to a logic low level in response to the activation of the 

The inverting unit 142 receives and inverts the reference automatic pulse signal PUL to a logic high level. Preferably, 

clock signal RCUfC and generates an inverted clock signal 35 the pull-down unit 178 includes an n-channel MOS (NMOS) 

BCLK. Preferably, an operation of the inverting unit 142 transistor which is controlled by the automatic pulse signal 

may be implemented with an inverter. The inverting unit 142 PUL. 

inverts the phase of the reference clock signal RCLK. FIG. 2 is a circuit diagram of the input buffer 110 of FIG. 

However, it is apparent to those skilled in the art that an l. As shown in FIG. 2, the input buffer 110 according to an 

embodiment of the present invention may be accomplished 40 embodiment of the present invention is configured to be a 

without the inverting unit 142. differential amplifier, and generates the reference clock 

The first delay unit 144 receives the inverted clock signal signal RCLK in response to rising and falling of a level of 

BCLK and generates a first delayed clock signal DCLK1. the external clock signal CLK against a reference voltage 

The first delayed clock signal DCLK1 is obtained by delay- Vref level. The reference clock signal RCLK may be 

ing the inverted clock signal BCLK by a first delay time tDL 45 obtained by delaying the external clock signal CLK for a 

Preferably, the first delay unit 144 includes a plurality of predetermined period of time and inverting the delayed 

inverters 146, 148, 150 and 152 each having a predeter- external clock signal CLK. The input buffer 110 preferably 

mined delay time, and determines the first delay time tDl. includes first and second loading devices 112 and 122, first 

The second delay unit 154 receives the inverted clock and second PMOS transistors 114 and 116, and first and 
signal BCLK and generates a second delayed clock signal 50 second NMOS transistors 118 and 120. The sources of the 
DCLK2. The second delayed clock signal DCLK2 is first and second PMOS transistors 114 and 116 are corn- 
obtained by delaying the inverted clock signal BCLK by a monly connected to a power supply voltage Vdd via the first 
second delay time tD2. Preferably, the second delay unit 154 loading device 112, and the gates of the first and second 
includes a plurality of inverters 156 and 158 each having a PMOS transistors 114 and 116 are commonly connected to 
predetermined delay time. The second delay time tD2 is 55 the drain of the first NMOS transistor 118. The drains of the 
determined by the plurality of inverters 156 and 158 and is first and second NMOS transistors 118 and 120 are con- 
different from the first delay time tDl. Preferably, the second nected to the drains of the first and second PMOS transistors 
delay unit 154 is configured such that the second delay time 114 and 116, respectively. The sources of the first and second 
tD2 is shorter than the first delay time tDl, i.e., tD2<tDl. NMOS transistors 118 and 120 are connected to a ground 
This is achieved when the number of inverters 156 and 158 60 voltage Vss via the second loading device 122. The first 
in the second delay unit 154 is smaller than the number of NMOS transistor 118 is controlled by the reference voltage 
inverters 146, 148, 150 and 152 in the first delay unit 144 as Vref, and the second NMOS transistor 120 is controlled by 
shown in FIG. 1, or when sizes of transistors constituting the the external clock signal CLK. 

inverters 156 and 158 in the second delay unit 154 are The input buffer 110 generates the reference clock signal 

smaller than those of transistors constituting the inverters in 65 RCLK of a logic low level when the level of the external 

the first delay unit 144. More preferably, the delay time clock signal CLK exceeds the level of the reference voltage 

difference (tDl-tD2) between the first and second delay Vref, and generates the reference clock signal RCLK of a 
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logic high level when the level of the external clock signal the delay time difference (tDl-tD2) between the first and 

CLK falls below the level of the reference voltage Vref. The second delay units 144 and 154 may be reduced by increas- 

input buffer 110 can be realized with logic circuits, such as ing the delay time ID2 of the second delay unit 154. Due to 

inverters and logic gates, instead of the configuration of a the reduction of the delay time difference (tDl-tD2), the 

differential amplifier shown in FIG. 2. 5 automatic pulse signal PUL is generated every cycle of the 

FIG. 3 is a timing diagram of signals used and generated fi^t and second delayed clock signals DCLK1 and DCLK2 

in the internal clock signal generating circuit 100 shown in ^ response to the first and second delayed clock signals 

FIG. 1. Referring to FIG. 3 upon receiving an external clock DCLK1 and DCLK2. Therefore, even if the internal clock 

signal CLK having a predetermined period, particularly, a sigr^l generating circuit 100 according to the present inven- 

constant activation period tCH the input buffer U0 delays 10 tion is Ued tQ a stem which ^ at hi fa ^ a 

the external clock signal CLK for a predetermined time norma] imernal clock si a] caQ be ^ ^ ^ q{ 

period and inverts the phase of the external clock .signal ^ present invention ^ be mo * ent thr h the 

CLK to generate a reference clock signal RCLK. When the followin comparative embodiment . 

external clock signal CLK maintains a logic low level, the ^ . „ L 

input buffer 110 generates the reference clock signal RCLK 15 Com V^^ Embodiment 

of a logic high level. At that time, the pulse generation FIG - 4 15 a circmt diagram illustrating a comparative 
circuit 140 receiving the reference clock signal RCLK embodiment with respect to the internal clock signal gen- 
generates the automatic pulse signal PUL of a logic low mating circuit 100 of FIG. 1. An internal clock signal 
level to turn on the first PMOS transistor 174 in the pull-up generating circuit 200 of FIG. 4 has the same configuration 
unit 172 (the generation of the automatic pulse signal PUL M as the internal c ^ck signal generating circuit 100 of FIG. 1 
will be described in detail below). When the external clock exce P l that the k^mal clock si g™l generating circuit 200 of 
signal CLK is changed to a logic high level, the reference FIG * 4 does DOt have the sec ond delay unit 154 of FIG. 1. 
clock signal RCLK is changed to a logic low level so as to Referring to FIG. 4, the internal clock signal generating 
turn on the second PMOS transistor 176 in the pull-up unit circuit 200 includes an input buffer 210 and a pulse genera- 
172. Consequently, the driving unit 170 generates an internal 25 tion circuit 230. The pulse generation circuit 230 includes a 
clock signal PCLK of a logic high level. That is, the internal P ulse generation unit 240 and a driving unit 270. The pulse 
clock signal PCLK is changed to a logic high level in generation unit 240 includes an inverting unit 242, a delay 
response to the rising edge of the external clock signal CLK. unit 244 » and a l °g ic unit 262. The driving unit 270 includes 

The inverting unit 142 receives the reference clock signal a P ull_u P unit 272 and a PuU-down unit 278. 

RCLK of the logic low level generated in response to the 30 Tb e configuration of the input buffer 210, the inverting 

rising edge of the external clock signal CLK, and delays the umt 242 » the delay unit 244, the logic unit 262, the pull-up 

reference clock signal RCLK for a predetermined period of unit 272 and the pull-down unit 278 is the same as that of the 

time. After inverting the delayed reference clock signal, the input buffer 110, inverting unit 142, first delay unit 144, 

inverting unit 142 generates the inverted signal as an logic unit 162, pull-up unit 172 and pull -down unit 178 of 

inverted clock signal BCLK. The inverted clock signal 35 FIG. 1, so that the same configuration will not be described 

BCLK is then transmitted to the first and second delay units again. 

144 and 154. The first delay unit 144 delays the inverted FIG. 5 is a timing diagram of signals used and generated 

clock signal BCLK by the first delay time tDl to generate a in the internal clock signal generating circuit 200 of FIG. 4, 

first delayed clock signal DCLK1. The second delay unit which receives an external clock signal CLK having a low 

154 delays the inverted clock signal BCLK by the second 4 q frequency and generates a normal internal clock signal 

delay time tD2 to generate a second delayed clock signal PCLK. FIG. 6 is a timing view of signals used and generated 

DCLK2. Upon receiving the first and second delayed clock in the internal clock signal generating circuit 200 of FIG. 4, 

signals DCLK1 and DCLK2, the logic unit 162 generates the which receives an external clock signal CLK having a high 

automatic pulse signal PUL which is activated when the first frequency and generates an abnormal internal clock signal 

and second delayed clock signals DCLK1 and DCLK2 are 45 PCLK. 

both at a logic high level. The automatic pulse signal PUL Referring to FIG. 5, when the input buffer 210 receives an 

is activated in response to the rising edge of the first delayed external clock signal CLK having a low frequency, for 

clock signal DCLK1, and deactivated in response to the example, an external clock signal CLK having an activation 

falling edge of the second delayed clock signal DCLK2. The period tCH that is longer than a delay time tD of the delay 

NMOS transistor in the pull-down unit 178 is turned on in 50 unit 244, the input buffer 210 generates a reference clock 

response to the rising edge of the automatic pulse signal signal RCLK by delaying the external clock signal CLK for 

PUL, and accordingly, the internal clock signal PCLK is a predetermined period of time and inverting the phase of the 

deactivated. external clock signal CLK. At that time, the pulse generation 

Consequently, in the internal clock signal generating circuit 230 generates an internal clock signal PCLK that is 

circuit 100 according to the present invention, the internal 55 activated to a logic high level in response to the reference 

clock signal PCLK is changed to a logic high level in clock signal RCLK. 

response to the rising edge of the external clock signal CLK, The reference clock signal RCLK is again delayed for a 

and changed to a logic low level in response to the rising predetermined period of time and phase-inverted by the 

edge of the automatic pulse signal PUL generated by delay- inverting unit 242, and is generated as an inverted clock 

ing the external clock signal CLK for a predetermined 6 o signal BCLK. The delay unit 244 delays the inverted clock 

period of lime. signal BCLK by a delay time tD to generate a delayed clock 

According to the present invention as described above, signal DCLK. The logic unit 262 then generates an auto- 

the difference between the delay times (tDl-tD2) of the first matic pulse signal PUL in response to the inverted clock 

and second delay units 144 and 154 is smaller than the signal BCLK from the inverting unit 242 and the delayed 

activation period tCH of the external clock signal CLK. In 65 clock signal DCLK from the delay unit 244. Here, since the 

other words, when the external clock signal CLK has a high delay time tD is shorter than the activation period tCH of the 

frequency so that the activation period tCH becomes small, external clock signal CLK, a pulse of the automatic pulse 
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signal PUL is generated every period of the external clock 
signal CUC The driving unit 270 then generates the internal 
clock signal PCLK that is deactivated in response to the 
rising edge of the automatic pulse signal PUL. 

As described above, when the external clock signal CLK 
having a low frequency is received, the internal clock signal 
PCLK is activated to a logic high level in response to the 
rising edge of the external clock signal CLK, and the internal 
clock signal PCLK is deactivated to a logic low level in 
response to the automatic pulse signal PUL formed by 
delaying the external clock signal CLK for a predetermined 
period of time, as in the embodiment of FIG. 1 of the present 
invention. 

However, as shown in FIG. 6, when a high-frequency 
external clock signal CLK is input, the activation period tCH 
of the external clock signal CLK is shorter than the delay 
time tD of the delay unit 244, and the automatic pulse signal 
PUL is not generated within a period of the inverted clock 
signal BCLK. That is, the automatic pulse signal PUL is 
generated in response to the rising edge of the second cycle 
of the inverted clock signal BCLK. Then, the internal clock 
signal PCLK is deactivated in response to the rising edge of 
the automatic pulse signal PUL. 

Accordingly, in the internal clock signal generating circuit 
200 of FIG. 4, when the external clock signal CLK of a low 
frequency is used, an internal clock signal PCLK is gener- 
ated in synchronization with the external clock signal CLK. 
However, when the external clock signal CLK of a high 
frequency, for example, an external clock signal CLK hav- 
ing an activation period tCH which is shorter than the delay 
time tD of the delay unit 244, is used, an abnormal internal 
clock signal PCLK which is not synchronized with the 
external clock signal CLK is generated. 

For example, assuming that the delay unit 244 has a delay 
time tD of about 3 ns, when an external clock signal CLK 
having a low frequency, for example, an activation period 
tCH of about 5 ns or longer, is input, an automatic pulse 
signal PUL having a width of 2 ns is generated, and the 
internal clock signal PCLK is deactivated in response to the 
rising edge of the automatic pulse signal PUL. Here, the 
width of 2 ns corresponds to the difference (tCH-tD) 
between the activation period tCH and the delay time tD. 

However, when the external clock signal CLK having a 
high frequency, for example, an activation period tCH of 
about 3 ns or shorter, is input, a case does not occur during 
a period of the external clock signal CLK in which the two 
input signals of the NAND gate 264 in the logic unit 262 are 
both at a logic high level. Accordingly, the automatic pulse 
signal PUL is not generated within the period of the external 
clock signal CLK, and consequently, the internal clock 
signal PCLK is not deactivated within the period of the 
external clock signal CLK. 

Compared with the internal clock signal generating circuit 
200 of FIG. 4, the internal clock signal generating circuit 
100 of FIG. 1 generates the internal clock signal PCLK 
synchronized with the external clock signal CLK even when 
the external clock signal CLK having a high frequency is 
used. 

Although the present invention has been described with 
reference to particular embodiments, it will be apparent to 
one of ordinary skill in the art that modifications of the 
described embodiments may be made without departing 
from the spirit and scope of the invention. For example, this 
disclosure describes in the embodiment in FIG. 1 a case in 
which the phase of the reference clock signal RCLK is 
opposite to that of the external clock signal CLK, and the 
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inverting unit 142 for inverting the phase of the reference 
clock signal RCLK is included in the pulse generation unit 
140. However, when a reference clock signal RCLK having 
the same phase as that of the external clock signal CLK is 
generated by the input buffer 110, the inverting unit 142 may 
not be included in the pulse generation unit 140. In this case, 
the delayed clock signals of the first and second delay units 
144 and 154 are generated in response to the reference clock 
signal RCLK. 

It is therefore to be understood that, within the scope of 
the appended claims, the present invention can be practiced 
in a manner other than as specifically described herein. 
What is claimed is: 

1. A circuit for generating an internal clock signal syn- 
15 chronized with an external clock signal, the circuit compris- 
ing: 

a pulse generation unit for receiving a reference clock 
signal synchronized with the external clock signal and 
for generating a pulse signal activated in response to a 
rising edge of a first delay signal obtained by delaying 
the reference clock signal by a first delay time, and 
deactivated in response to a falling edge of a second 
delay signal obtained by delaying the reference clock 
signal by a second delay time, the second delay time 
being shorter than the first delay time; and 
a driving unit for generating the internal clock signal 
which is activated in response to a falling edge of the 
reference clock signal and deactivated in response to a 
rising edge of the pulse signal. 

2. The circuit of claim 1, wherein the pulse generation unit 
comprises: 

a first delay unit receiving the reference clock signal, for 
delaying the reference clock signal by the first delay 
time to generate the first delay signal; 
a second delay unit receiving the reference clock signal, 
for delaying the reference clock signal by the second 
delay time to generate the second delay signal; and 
a logic unit receiving the first and second delay signals 
from the first and second delay units, respectively, for 
performing a predetermined logic operation with 
respect to the first and second delay signals to generate 
the pulse signal. 

3. The circuit of claim 2, wherein the pulse signal gen- 
45 erated from the logic unit is activated in response to an 

activation of the first and second delay signals generated 
from the first and second delay units, respectively. 

4. The circuit of claim 2, wherein the first and second 
delay units include inverters, the number of inverters in the 

50 first delay unit is different from the number of inverters in 
the second delay unit. 

5. The circuit of claim 2, wherein a difference between the 
first delay time in the first delay unit and the second delay 
time in the second delay unit is less than an activation period 

55 of the external clock signal. 

6. The circuit of claim 1, wherein the driving unit com- 
prises: 

a pull-up unit for activating the internal clock signal io 
response to the reference clock signal and the pulse 
60 signal; and 

a pull-down unit for deactivating the internal clock signal 
in response to the pulse signal. 

7. The circuit of claim 1, further including a buffer circuit 
receiving the external clock signal, for changing a level of 

65 the external clock signal to a complementary metal oxide 
semiconductor (CMOS) level to generate the reference clock 
signal. 



35 



40 
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8. A circuit for receiving an external clock signal and 
generating an internal clock signal synchronized with the 
external clock signal, comprising: 

a buffer circuit receiving the external clock signal and a 
reference voltage, for changing a level of the external 
clock signal based on the reference voltage to generate 
a reference clock signal; 

a pulse generation unit receiving the reference clock 
signal, for separately delaying the reference clock sig- 
nal by a first delay time and a second delay time to 
generate a pulse signal, wherein the pulse signal is 
activated in response to an activation of reference clock 
signals separately delayed by the first and second delay 
times; and 

a driving unit receiving the reference clock signal from 
the buffer circuit and the pulse signal from the pulse 
generation unit, for generating the internal clock signal 
that is activated in response to the reference clock 
signal and the pulse signal and deactivated in response 
to the pulse signal. 

9. The circuit of claim 8, wherein the buffer circuit 
generates the reference clock signal having a first logic level 
when the level of the external clock signal exceeds the 
reference voltage, and generates the reference clock signal 
having a second logic level when the level of the external 
clock signal falls below the reference voltage. 

10. The circuit of claim 8, wherein the pulse generation 
unit includes: 

a first delay unit receiving the reference clock signal from 
the buffer circuit, for delaying the reference clock 
signal by a first delay time to generate a first delay 
signal; 

a second delay unit receiving the reference clock signal 
from the buffer circuit, for delaying the reference clock 
signal by a second delay time to generate a second 
delay signal; and 

logic unit receiving the first and second delay signals from 
the first and second delay units, respectively, for per- 
forming a predetermined logic operation with respect to 
the first and second delay signals to generate the pulse 
signal, wherein the pulse signal is activated in response 
to an activation of the first and second delay signals. 
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11. The circuit of claim 10, wherein the first delay time in 
the first delay unit is longer than the second delay time in the 
second delay unit. 

12. The circuit of claim 11, wherein the external clock 
5 signal has an activation period that is longer than a differ- 
ence between the first delay time and the second delay time. 

13. The circuit of claim 10, wherein the pulse signal 
generated from the logic unit is activated in response to an 
activation of the first delay signal, and deactivated in 

io response to an deactivation of the second delay signal. 

14. The circuit of claim 8, wherein the driving unit 
includes: 

a pull-up unit receiving the reference clock signal and the 
pulse signal, for activating the internal clock signal in 
15 response to the reference clock signal and the pulse 
signal; and 

a pull -down unit receiving the reference clock signal, for 
deactivating the internal clock signal in response to the 
pulse signal. 

20 15. The circuit of claim 14, wherein the pull-up unit 
activates the internal clock signal in response to a deacti- 
vation of the reference clock signal when the pulse signal is 
inactive. 

16. The circuit of claim 15, wherein the pull-up unit 
25 includes: 

a first transistor of which electrical conduction is con- 
trolled by the pulse signal; and 

a second transistor of which electrical conduction is 
controlled by the reference clock signal, wherein the 
30 second transistor has an electrical conduction path of 
which one end is connected to the first transistor and the 
other end generates the internal clock signal. 

17. The circuit of claim 15, wherein the pull-down unit 
deactivates the internal clock signal in response to an 

35 activation of the pulse signal. 

18. The circuit of claim 17, wherein the pull-down unit 
includes a transistor of which electrical conduction is con- 
trolled by the pulse signal, the transistor having an electrical 
conduction path of which one end is grounded and the other 

40 end is connected to an output terminal of the driving unit 
from which the internal clock signal is generated. 

* * * * * 
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